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WHAT IS CLAIMED IS: 

A method «,r generating an echo signal in a fime-of-fflght ranging 
system, said method comprising the steps of: 

transmitting one or more bursts of energy towards a surface. 

receiving reflected puises from said surface, and converhng sa.d 
refl eced pies into an echo signs,, said echo signs, inciuding one or more 

P ° te " 3 P r:'ntropy utter , said echo signal, said entropy = 
lne ,ud,ng determining whether information contained in sa,d echo srgna, 
corresponds to a valid echo pulse or is substantially no,se; 

distinguishing .hose of said echo pulses determined as compnsmg 
noise in said echo signal. 

2 The method as Calmed in Cairn 1 , wherein said step o, apply*, an 
Lop, Alter comprises determining the number of times a predeterm.ned 
pattern is found in a portion of said echo signal. 

3 The method as Caimed in claim 2, wherein said predetermined pattern 
Lories a Z pattern and said echo signs, or a portion of said echo s.gna, 
; s Th— d as a b„ stream representing magnitude values in said ecbo 

signal. 

4 . The method as Caimed in Cairn 3. wherein said predetermined pattern 
is applied according to a Monte Carlo technique. 

5 The method as Caimed in Cairn 1 , comprising the steps of generating 
a plenty o, echo signa,s, and app,ying said entropy fitter to each cad 
enttopy slgna,s to generate to an entropy level for each of sa,d entropy 
signals, and ranking said echo signals based on said entropy levels. 



Bthod as claime d in claim 5. wherein said echo signals having 
6 . The method as ciaimeu aver aaed to generate an 

entropy levels indicating low randomness are averaged 

average echo signal. 

, The m ethod as .aimed in Cairn , ^ - ££££ 
entropy Alter comprises determining the number of times pr 
pattern is found in a portion of said echo signal. 

, ■ i. im 7 wherein said predetermined pattern 
.. The method as Calmer said ech0 sig „a, is 
comprises one or more bit patterns and tn p K( , 
characterised as a bit stream representing magnitude 

signal- 

„ Th e method as Calmed in Calm 8, wherein said bit patterns are 
applied according to a Monte Carlo technique. 

10 . Th e method as claimed in Cairn , wherein - -P - *»* - 
-« « ~ ^ rr«". period Pattern, and ,, said 

:::r 9 po:: rr s x— e< p^ r . — - 

5 a,d echo signal is identiued as comprising an ecbo pulse. 

, , m .H m claim 10, wherein said selected portion 
H. The method as claimed in claim iu, 
comprises a bit stream corresponding to magnitude values 

signal. 

« imoH in claim 11, wherein said predetermined 
12. The method as claimed m claim m, 

pattern comprises a bit pattern. 

13 a level measurement device for measuring a distance to a materia, 
having a surface, said level measurement device comprising. 
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a transducer for emitting energy pulses and detecting energy pulses 
reflected by the surface of the material; 

a controller having a receiver and a transmitter; 

said transducer having an input port operatively coupled to said 
transmitter and being responsive to said transmitter for emitting said energy 
pulses, and said transducer including an output port operatively coupled to 
said receiver for outputting reflected energy pulses coupled by the 

^^^sa^receiver including a converter for converting said reflected energy 

pulses into signals; 

said controller including a program component for generating an echo 

profile based on said signals; 

said controller including another program component for applying an 

entropy based filter to the echo profile. 

14 The device as claimed in claim 13, wherein said program component 
for applying an entropy-based filter comprises a program component for 
determining the information content in a portion of said echo profile. 

15 The device as claimed in claim 14, wherein a high information content 
is indicative of a valid echo in said echo profile, and wherein a low 
information content is indicative of noise in said echo profile. 

16 The device as claimed in claim 14, wherein said program component 
for determining the information content comprises a component for 
determining occurrences of one or more pre-se.ected patterns in the portion 
of said echo profile. 
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17 The device as claimed in claim 16, wherein said pre-selected pattern 
comprises a bit pattern and said portion of said echo profile is characterized 
as a bit stream representing magnitude values in said echo profile. 

18 . The device as claimed in claim 17, wherein said pre-selected pattern 
is applied according to a Monte Carlo technique. 

1 9 A time of flight ranging system comprising: 

a transducer for emitting energy pulses and detecting reflected energy 

pulses, 

a controller having a receiver and a transmitter; 

said transducer having an input port operatively coupled to sa,d 
transmitter and being responsive to said transmitter for emitting said energy 
pulses, and said transducer including an output port operatively coupled to 
said receiver for outputting reflected energy pulses coupled by the 

^"^said'receiver including a converter for converting said reflected energy 

pulses into signals; 

said controller including a program component for generating an echo 
profile based on said signals, said echo profile comprising potential echoes 

and potential noise; and 

said controller including another program component for applying an 
entropy filter to said echo profile to differentiate said potential noise from 
said potential echoes. 

20 The device as claimed in claim 19, wherein said program component 
for applying an entropy-based filter comprises a program component for 
determining the information content in a portion of said echo profile. 
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21. The device as claimed in claim 20, wherein a high information content 
is indicative of a valid echo in said echo profile, and wherein a low 
information content is indicative of noise in said echo profile. 



